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LM238WF5

@ LG Display Liquid Crystal Display

Product specification

1. General description

LM238WF5-55G3 is a color active matrix liquid crystal display with a light emitting diode (WLED) backlight
system without LED driver. The matrix employs a-Si thin film transistor as the active element.

It is a transmissive type display operating in the normally black mode. It has a 23.8 inch diagonally measured
active display area with FHD resolution.(1920 horizontal by 1080 vertical pixels array)

Each pixel is divided into red, green and blue sub-pixels or dots which are arranged in vertical stripes.

Gray scale or the brightness of the sub-pixel color is determined with a 8-bit gray scale signal for each dot,
thus, presenting a palette of more than 16,78Million colors. It has been designed to apply the 8-Bit 2port LVDS
interface. It is intended to support displays where high brightness, super wide viewing angle, high color
saturation, and touch function are important.

EEPROM 1 1920
for T-Con
12€ i | TFT-LCD Panel with Touch
LVDS . Data Signal,
pair #1 Timing Gate Signal (1920 x RGB x 1080)
CN1 /DS Controller
(30pin) ——»
pair #2 DUCCT )2 1080
i » | Power Block >
—= - Source D-IC & ROIC
DVCC, AVDD,
DVCC l Vcom, Gamma
USB
CN2 —— | TouchMCU [e——*
(6pin) Touch Signal
Back light Assembly
Vigp—™ CN3 (6PIN) > (LED)

[ FIG. 1 ] Block diagram

General features

Active screen size
Outline dimension
Pixel pitch

Pixel format

Color depth
Luminance (@White)
Viewing angle(CR>10)
Power consumption
Weight

Display operating mode
Panel type

Surface treatment

23.8 inches(60.47cm) (Aspect ratio 16:9)
535.12(H) x 313.12(V) x 12.26(D) mm (Typ.)
0.2745(H)mm x 0.2745(V)mm

1920(H) x 1080(V) Pixels. RGB stripes arrangement
16.78Million colors (6bit + A-FRC)

250 cd/m? ( Center 1 Point, Typ.)

View angle free (R/L 178(Typ.), U/D 178(Typ.))
Total 12.0 Watt ( 2.7 Watt @V p, 9.3 Watt @Is=55mA )
1,930 g (Typ.)

Transmissive mode, normally black

Reverse type

Anti-glare treatment of the polarizer (Haze 25%, 3H)

Ver. 0.3
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2. Absolute maximum ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. Absolute maximum ratings

Parameter Symbol - Values Units Notes
Min. Max.

Power supply input voltage Vieo -0.3 6.0 Vpe At 25°C
Operating temperature Top 0 50 C
Storage temperature Ter -20 | 60 ___ °c 123
Operating ambient humidity Hop 10 90 %RH
Storage humidity Her 10 90 %RH
LCM surface temperature (Operation) Teyrface 0 65 °C 1,4

Notes :
1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39 °C Max., and no condensation of water.
2. Storage condition is guaranteed under packing condition
3. LCM surface temperature should be measured under the condition of V ~,=5.0V, fv=60Hz,
T.,=25°C, no humidity and typical LED string current.

% . T,= Ambient temperature

[FIG. 2] Temperature and relative humidity

 90%

60
) ~
50 — Storage
Wet Bulb ' &
Temperature [C] 9
40 et
409
u%‘ Operation
E
—
I
10%

/0 80

Dry Bulb Temperature [C]
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3. Electrical specifications

3-1. Electrical characteristics

It requires two power inputs. One is employed to power the LCD electronics and to drive the TFT array and

liquid crystal. The other input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 2-1. Electrical characteristics

Values
Parameter Symbol Units Notes
Min Typ Max
MODULE :
Power supply input voltage Vico 4.5 5 55 V 4
Permissive power input ripple Viipple 400 mVp-p 1
Lieo TYP. - 545 681 A
Power supply input current
I, cp Max. - 690 863 A )
Pc Typ. - 2.73 3.41 Watt
Power consumption
Pc Max. - 3.45 4.31 Watt
Rush current IRUSH - - 3 A 3
Notes :

1. Permissive power ripple should be measured under the condition of V, ~,=5.0V, 25°C, *fv=max.
Refer to page 7 for the pattern and more information.

2. The specified current and power consumption can be measured under the V ,=5.0V, 25°C, f,=60Hz
and the pattern should be changed according to the typical or maximum power condition.

The max. current can be measured only with the maximum power pattern.
See the page 7 for details.

3. Maximum condition of inrush current :
The duration of rush current is about 5ms and rising time of power input is 500us + 20%. (min.).

4. V| p level must be measured between two points on PCB of LCM [V, (test point) ~ LCM Ground)
(Test condition : maximum power pattern, 25°C, f,=60Hz)

* fv=frame frequency

Ver. 0.3 March. 25. 2022 6 /35
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* Permissive power input ripple (V -, =5.0V, 25°C, fv (frame frequency)=Max. condition})

Green 255 pattern

For the exact ripple measurement, the condition of max. 20Mhz is recommended
in the bandwidth configuration of oscilloscope.

* Power consumption (V, =5V, 25°C, fv (frame frequency=60Hz condition)

Typical power pattern Maximum power pattern

FIG. Mosaic pattern & Green 255 pattern for power consumption measurement

Ver. 0.3 March. 25. 2022 7/ 35
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Table 2-2. Electrical characteristics of LED bar in normal operating condition

Values )
Parameter Symbol ) Units Notes
Min. ‘ Typ. ‘ Max.

LED string current Is - 55 60 mA 1,2
LED string voltage Vs 39.2 42.2 45.2 Vv 1,3
Power consumption PBar - 9.3 . 9.9 Watt | 1,2, 5

LED life time LED LT 30,000 - . - | Hour 4

Notes) The LED Bar consists of 60 LED packages, 4 strings (parallel) x 15packages (serial) x 1 bar

. The specified values are for single LED bar.

. The specified current is defined as the input current for single LED string with 100% duty cycle.

. The specified voltage is the input LED string voltage at typical current 100% duty cycle.

. The LED life time is defined as the time when brightness of LED itself reach to the 50% of initial value
under the conditions at Ta = 25 + 2°C and typical LED string current.

5. The power consumption shown above does not include the loss of external LED driver.

The typical power consumption is calculated as Psar = Vs(Typ.) x Is(Typ.) X No. of strings.

The maximum power consumption is calculated as Psar = Vs(Max.) x Is(Typ.) x No. of strings.

S LD B =

Ver. 0.3 March. 25. 2022 8/35
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3-2. Interface connections

3-2-1. LCD Module

- LCD connector(CN1) : GT103-30S-H23 (LSM) or equivalent
- Mating connector : FI-X30C2L (Manufactured by JAE) or equivalent

Table 3. Module connector (CN1) pin configration

No | Symbol Description No | Symbol Symbol
1 |RXO0- [|Minus signal of odd channel 0 (LVDS) 16 |RXE1+ |Plus signal of even channel 1 (LVDS)
2 |RXO0+ |Plus signal of odd channel 0 (LVDS) 17 |GND Ground
3 |RXO1- |Minus signal of odd channel 1 (LVDS) 18 |RXE2- [Minus signal of even channel 2 (LVDS)
4 |RXO1+ |Plus signal of odd channel 1 (LVDS) 19 |RXE2+ |Plus signal _nf -eve-n channel 2 (LVDS)
5 |RX02- |Minus signal of odd channel 2 (LVDS) 20 |RXEC- |Minus sig_nal of even clock channel (LVDS)
6 |RXO2+ |Plus signal of odd channel 2 (LVDS) 21 |RXEC+ |[Plus signal of even clock channel (LVDS)
7 |GND Ground 22 |RXE3- _-M-inus signal of even channel 3 (LVDS)
8 |RXOC- |Minus signal of odd clock channel (LVDS) 23 R}(E3_+ - Plus signal of even channel 3 (LVDS)
9 |RXOC+ |Plus signal of odd clock channel (LVDS) 24 |GND Grc:und-
10 |RXO3- Minus signal of odd channel 3 (LVDS) 25 |NC No connection (I12C serial interface for LCM)
11 |RXO3+ |[Plus signal of odd channel 3 (LVDS) 26 |NC No connection.(I12C serial interface for LCM)
12 | RXEO- Minus signal of even channel 0 (LVIE!S]_ ) 27 ITLC Interlace image sticking reduction mode selection
13 |RXEQ+ | Plus signal 'l.']f-E‘u;EI‘i channel 0 [L‘;IDS} 28 -"l..-"u;[) Power Supply +5.0V
14 |GND Ground _ N\ 29 [Vico Power Supply +5.0V
15 |RXE1- Minus s_i[.]nal of even -::h:;nn-el 1 (LVDS) 30 |Vicp Power Supply +5.0V
Notes :

1. All GND(ground) pins should be connected together to the LCD module’s metal frame.
2. All Vieo (input power) pins should be connected together.
3. All input level of LVDS signals are based on the EIA 644 standard.
4. ITLC is used for image sticking reduction in interlace mode.
(L: Normal mode, H: Interlace image sticking reduction mode)
This pin should be connected to GND in normal mode.
(Low level Input Voltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V)

Rear view of LCM
[FIG. 4] Connector diagram

Ver. 0.3 March. 25. 2022 9/35
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3-2. Interface connections

3-2-2. LCD Module

- LCD Connector(CN2) : DF14A-6P-1.25H(HIROSE)
- Mating Connector : DF14-65-1.25C (Manufactured by JAE) or Equivalent

Table 4. Module connector (CN2) pin configration

No Symbol Description

1 VUSB Power for USB interface (5V)
2 USB - USB Data ( - ) for Touch

3 USB + USB Data ( + ) for Touch

= GND Ground

5 GND Ground

6 GND Ground

#1 #6

#1 #6
1
Rear view of LCM

FIG.5 Connector diagram

LGD Highly recommendation :
Please recommend that you must shield the USB cable

Ver. 0.3 March. 25. 2022 10/ 35
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Table 5. Required signal assignment for flat link(TI:SN75LVDS83) transmitter

Pin #|Pin Name Require Signal Pin #| Pin Name Require Signal

1 Vce Power supply for TTL Input 29 GND Ground pin for TTL

2 D5 TTL Input (R7) 30 D26 TTL Input (DE)

3 D6 TTL Input (R5) 31 Tx CLKIN TTL Level clock Input

4 D7 TTL Input (GO) 32 PWR DWN Power down Input

5 GND Ground pin for TTL 33 PLL GND Ground pin for PLL

6 D8 TTL Input (G1) 34 PLL Vcc Power supply for PLL

7 D9 TTL Input (G2) 35 PLL GND Ground pin for PLL

8 D10 TTL Input (G6) 36 LVDS GND Ground pin for LVDS

9 Vce Power supply for TTL Input 37 TxOUT3 + Positive LVDS differential data output 3
10 D11 TTL Input (G7) 38 TxOUT3 — Negative LVDS differential data output 3
11 D12 TTL Input (G3) 39 | Tx CLKOUT+ | Positive LVDS differential clock output
12 D13 TTL Input (G4) 40 | Tx CLKOUT— | Negative LVDS differential clock output
13 GND Ground pin for TTL 41 Ty OUT2 + Positive LVDS differential data output 2
14 D14 TTL Input (G5) 42 Tx OUT2 - Negative LVDS differential data output 2
15 D15 TTL Input (BO) 43 LVDS GND Ground pin for LVDS

16 D16 TTL Input (B6) 44 LVDS Vcc Power supply for LVDS

17 Vce Power supply for TTL Input 45 Tx OUT1 + Positive LVDS differential data output 1
18 D17 TTL Input (B7) 46 Tx OUT1 — Negative LVDS differential data output 1
19 D18 TTL Input (B1) 47 Ty OUTO + Positive LVDS differential data output 0
20 D19 TTL Input (B2) 48 Ty OUTO — Negative LVDS differential data output 0
21 GND Ground pin for TTL Input 49 LVDS GND Ground pin for LVDS

22 D20 TTL Input (B3) 50 D27 TTL Input (R6)

23 D21 TTL Input (B4) 51 DO TTL Input (RO)

24 D22 TTL Input (B5) 52 D1 TTL Input (R1)

25 D23 TTL Input (RSVD) 53 GND Ground pin for TTL

26 Vce Power supply for TTL Input 54 D2 TTL Input (R2)

27 D24 TTL Input (HSYNC) 55 D3 TTL Input (R3)

28 D25 TTL Input (VSYNC) 56 D4 TTL Input (R4)

Notes : 1. Refer to LVDS transmitter data sheet for detail descriptions.

2. 7 means MSB and 0 means LSB at R,G,B pixel data

Ver. 0.3 March. 25. 2022 11/ 35
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3-2-2. LVDS Input characteristics
1. DC Specification

LVDS 7y ——-
Vio|
Y Y - -
LVDS + ——t-=a
Viem Vm_mmr. 1II-"r|r~4_|~..'||h|
# [Vip| = |(LVDS+) — (LVDS-)|
# Ve = {(LVDS+) + (LVDS-)}/2
oV
Description Symbol Min Max Unit Notes
LVDS Differential voltage Vol 150 | 600 mV .
LVDS Common mode voltage Ve 1.0 1.5 V -
LVDS Input voltage range Vi | 0.7 1.8 V -
Change in common mode voltage AVem - - 250 mV -

Notes : Dose not have any Noise & Peaking in LVDS Signal

. |

i g
LVDS Clock }’lj’ \ \ 'r /

y (-

11! !

I L]
wosoa K K 1A A X X X XX

I..}*I t skew (Fok = 1/Tak)

I 1) 95 MHz > Felk = 85MHz : -300 ~ +300

b skew 2) 85 MHz > Fclk = 65MHz : -400 ~ +400

3) 65 MHz > Fclk = 30MHz : -600 ~ +600

Description Symbol | Min Max | Unit

Notes

tﬂl{EW = 3[}[] + 3[]'::' [JS

95MHz > Fclk = 85MHz

LVDS Clock to data skew margin Cskew -400 | +400 | ps

85MHz > Fclk = 65MHz

tSKEW = EDD + E'Dﬂ [:IS

65MHz > Fclk = 30MHz

LVDS Clock to clock skew margin

(Even to odd) tskeweo | - 17 | +1/7 | Tu

Ver. 0.3 March. 25. 2022

12 /35




@ LG Display _ LM23BWFS

Liquid Crystal Display

LVDS Odd Clock

Tew

LVDS Even Clock

X

3. Data Format
1} LVDS 2 Port

Telk
- >
RCLK + < Telk * 4;"? ple Telk * 3/7 >
et S~
o D = [~ e
R5
oo - (a8 () (] o | o 5
ooz () 3| 3] o [ .
R2
S BN eS| a
, , - * ODD = 1st Pixel

s GG <= (=

~ Previous(N-1)th Cycle 3@5 Current(Nth) Cycle % Next(N+1)th Cycle —
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3-2-3. Backlight connector pin configuration

Table 6. Backlight connector pin configuration (CN2)

The LED interface connector is a model 10035WR-HO6D(HF)_manufactured by Yeonho or equivalent.
The mating connector is a SHIP-06V-S(HF) or equivalent.
The pin configuration for the connector is shown in the table below.

Pin Symbol Description @s

1 FB1 Channel4 Current Feedback

2 FB2 Channel3 Current Feedback

3 VLED LED Power Supply (Common anode)

4 VLED LED Power Supply (Common anode)

5 FB3 Channel2 Current Feedback

6 FB4 Channell Current Feedback

[ Figure 6 ] Backlight connector view
Ver. 0.3 March. 25. 2022 14 / 35
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3-3. Signal timing specifications

This is signal timing requirement from the signal transmitter. All of the interface signal timing should satisfy
the following specifications for its proper operation.

Table 7. Timing table

ITEM Symbol Min. Typ. Max. Unit Note
oLk Period tCLK 11.11 13.89 16.7 ns Pixel frequency
Frequency - 60 72 90 MHz (Typ. 144Mhz)
Period tHP 1024 1088 1120 tCLK
Horizontal Valid tHV 960 960 960 tCLK
Horizontal Blank tHB 64 128 160
Hsync | Frequency fH 54.17 66 88.27 KHz 1,3,4
Width tWH 16 32 48 tCLK
Horizontal Back Porch | tHBP 32 48 64
Horizontal Front Porch| tHFP 16 48 48
Period tvP 1090 1100 1160 tHP
Vertical Valid twW 1080 1080 1080 tHP
Vertical Blank tVB 10 20 80 tHP
Vsync | Frequency fv 48 60 75 Hz 2,4
Width tWv 2 4 16 tHP
Vertical Back Porch tVBP 5 8 32
Vertical Front Porch tVFP 3 8 32

Notes :

1.The value of Hsync period, Hsync width and Hsync valid should be even number times of tCLK.

If the value is odd number times of tCLK, it can make asynchronous signal timing and cause abnormal display.
2.The performance of the electro-optical characteristics may be influenced by variance of the vertical refresh rates.
3.The value of Hsync Period, Hsync Width, and Horizontal Back Porch should be divided by 4 without a remainder.
4. The polarity of Hsync, Vsync is not restricted.

Ver. 0.3 March. 25. 2022 15/ 35
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3-4. Signal timing waveforms

1. Dck, DE, DATA waveforms

tCLI(

DCLK [¢&—»

Valid data
First data Invalid data><=; 0,0 X F‘ixil 2,0 X §D<:>< Invalid data

Valid data

p el
Second data Invalid data>(l=ixel D<:>< Invalid data

DE(Data Enable) /f( §$ \

2. Horizontal waveform

[

the

thv

{
DE(Data Enable)_/_z % \ 7|./ DE

3. Vertical waveform

< >

-+ >
tHe

DE(Data Enabiﬂ—f\_ - / \ DE

Ver. 0.3 March. 25. 2022 16 / 35 ‘
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3-5. Color input data reference

The brightness of each primary color(red,green,blue) is based on the 8-bit gray scale data input for the color;
the higher the binary input, the brighter the color. The table below provides a reference for color versus data
input.

Table 8. Color data reference

Input Color Data

Color RED GREEN BLUE
MSB LSB | MSB LSB | MSB LSB
R7 R6 R5 R4 R3 R2ZR1 RO|G7 G6 G5 G4 G3 G2 G1 GO|B7 B6 B5 B4 B3 B2 B1 BO
Black o 0 o o o O O OO O O O O O O OO0 O O O O O 0 o0
Red (255) 1 1 1 1 1 1 1 1{0 O -_[]_ 0 0 O ﬂ_ ojoc 0 0 0 O 0 0 0
Green (255) 0O 0 0 O O 0O 0 0J1 _ 1 - 1 1 1 1 _ 1 1{0 0O _IJ _ 0O 0 0 0 0O
Basic | Blue (255) 00000000 000000600t 1111111
Color Cyan 0O 0 0O 0 0O l]_ _ 0 O0j1 1 1 - 1 1 1 151 1__ 1 1 1 1 1 1 1
Magenta 1 1 1 1 ) 1 _1 1 1 D_ 0 [}_ 0 0 _D _ D__ El 1 1 1 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1412 1 1 1 1 1 1 140 O O O O O O O
White i 1 1 1 1 1 1 141 1 1 1 1 1 1 1)1 1 1 1 1 1 1 1

RED (0OO) Darkjyo 00 o o0 o o o 00 O O O O O O OO O O O O OO OO0

RED (001) o o o o o 0 o 10 O O O O O O OO0 O O O O O 0 0
RED - < .

RED (254_] </ 1 1 1_ 1_ 1 1 1 -[I _IJ c 0 0 o0 0O O O/0 0o O O O O O 0O

RED (255) - 1 1_ 1_ 1 1 -l- -1 o o o 0o 0O O O O/ O O O O O 0 o0

GREEN (000) Dark fO 0 0 0 O O O Of¢c ©o ©o O O O O OO0 0O 0O O O O 0 O

GREEN (001) _ _D 0 0 O _ﬂ c o oo o o ¢ o O 0 1yj0o 0 O 0O O O 0 O
GREEN

GREEH {2_54} 0 0 ﬂ_ o o o o Ofzr 1 1 1 1 1 1 0O0j0 0 O O O O O O

GREEN (255) o o o o o0 0 o Ofr ¢t 1 1 1 1 1 1f0O O O O O O O O

BLUE (0OO) Dark jO 0 o o0 0o o0 o OO0 O O OC O O O OO0 O O O O O 0 o0

BLUE (001) o o 0o o 0o 0 O O0Q© O O OTDOOOT O OO o0 O OO0 0 0 1
BLUE

BLUE (254) o o o o 0o 0O OO O OCOWOWDOU O @Ot 1 1 1 1 1 1 0

BLUE (255) o o 0o o o 00O 00O O ODOWDOU O GOL 1 1 1 1 1 1 1

Ver. 0.3 March. 25. 2022 17 / 35
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3-6. Power sequence

Power supply for LCD
1"'\‘II.IZZIIX

-10%

ov _ . |
1. T2 T5 . T6
Interface signal Valid data
vl
7 T8 |
Option signal 4_,|
LED on |
Power supply for LED OFP oFF
Table 9. Power sequence
Values
Parameter Units
Min. Typ. Max.
T1 0.5 } 10 e
T2 0.01 - 50 e
13 500 - . e
T4 200 - i e
T5 0.01 - 50 e
T6 1000 : e
T7 0.5 } ™ e
T8 0 B me

Notes :

1. Power sequence should be kept all the time including below cases for normal operation.
-.AC/DC Power On/Off
-.Mode change (resolution, frequency, timing, sleep mode, color depth change, etc. )
The violation of power sequence can cause a significant trouble in display and reliability.

2. Please avoid floating state of interface signal during signal invalid period.

3. When the interface signal is invalid, be sure to pull down the V cp (0V).

4. Please turn off the power supply for LED when the level of Vi.co changes to prevent noise issue.

5. When measuring valid data starting point, it can be measured that LVDS signal starts swing.

Ver. 0.3 March. 25. 2022 18 / 35
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3-7.V,p Power dip condition

Y Y

[FIG. 7] Power dip condition

For proper operation, stable power supply of V|, is necessary and power dip is allowed only in below condition.
Except this condition, power on/off should follow power sequence specification in previous page exactly.

1) Dip condition

3.5V <V, p< 4.5V, t,<20ms

Ver. 0.3 March. 25. 2022 19 / 35
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4.Touch Specifications

4-1. General Specifications

The contents provide general characteristics for the model LM238WF5

Item Spec Notes
General System Self Capacitive type \\
Spedification Multi Touch Points 10 points
Active touch area Same as LCD A/A
Sensor Type. Advanced II‘I-_CE_” Touch L4
Sensor Channel Pitch | 6.588mm (X) x 8.235mm (Y)
Touch IC |IC M_I'I'-4i1r_v1 > Melfe;s _
Information Firmware 0600
PID 8102
Number of Sensor Channel 80ea (_){) _x _36+ea (YY) ¢
Interface HID-USB USB 2.0
Ver. 0.3 March. 25. 2022 20/ 35
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4-2. Power Sequence for Touch

90% 90%
Power Supply for LCD 5
Y Vico ov_10% |
T, T i
1 12 T.
VUSB 90%
T3
ov 10% 10%
Interface Signal, USB
T4
< Valid Data
Table 10. POWER SEQUENCE TABLE
Value
Parameter Units
Min. Typ. Max.
T, 0.5 - 10 ms
T, 0 - = ms
T; 0.5 - 10 ms
T, 50 - = ms
T5 {] = =

MNotes :

1. T,. USB Communication Ready.

Ver. 0.3

March. 25. 2022
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5. Optical Specifications

Optical characteristics are determined after the unit has been 'ON’ for approximately 30 minutes
in a dark environment at 25+2°C. The values specified are at an approximate distance 50cm from the LCD
surface at a viewing angle of ® and 6 equal to 0 ° and aperture 1 degree.

FIG.8 presents additional information concerning the measurement equipment and method.

PR 880 or RD 80S
Optical Stage(x,y) _‘

AN

FIG.8 Optical Characteristic Measurement Equipment and Method

or PR650

Table 11. OPTICAL CHARACTERISTICS (Ta=25 °C, V =5V, f,=60Hz Dclk=144MHz, I.=55mA)

Values
Parameter Symbol " ! Units Notes
Min. Typ. | Max.
Contrast Ratio CR 700 1000 - 1
Surface luminance, white Lyu 200 250 - cd/m? 2
Luminance variation & \WHITE 75 - - % 3
Response time Gray To Gray Tere avr - 14 25 ms 4
Color gamut (CIE1931) - 72 - %
Rx 0.653
Red
Ry 0.336
Gx 0.323
Col dinat Green
Olor coordinates G 0.612
[CIE1931] / E”gé T;F.;I:_.'g
(By PR650) BX b 0.154 i
Blue
By 0.060
Wi 0.313
White
Wy 0.329
Color temperature - - 6500 - K
Viewing angle Horizontal Oy 170 178 -
Degree 5
(CR>10, General) ' yerical 0, 170 178 .
Gray Scale = 2.2 6

Ver. 0.3 March. 25. 2022 22 / 35
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Notes :
1. Contrast Ratio(CR) is defined mathematically as : (By PR880)

Surface Lummance with all white pixels
Surface Lummance with all black pixels

Contrast Ratio =

It is measured at center point(Location P1)

2. Surface luminance(Lwnr)is luminance value at Center 1 point(P1) across the LCD surface 50cm

from the surface with all pixels displaying white. For more information see FIG.9 (By PR880)

3. The variation in surface luminance , 8 WHITE is defined as : (By PR880)

Minimum(L. ,,,L,,,.....Ly,)
Maximum (L, . L,,,....L,y)

x 100

&W"HITE —

Where L1 to L9 are the luminance with all pixels displaying white at 9 locations.
For more information see FIG.8

<Measuring point for luminance variation> <Measuring point for surface luminance>
< i >
< e H/2 >

V/2

h4

| H:527.04 mm
Active Area V r 206.46 mm
@ H,V : Active Area

[FIG.9] Measure point for luminance
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4. The Gray To Gray response time is defined as the following figure and shall be measured by
switching the input signal for "Gray To Gray ".

- Gray step : 5 Step

- TGTG_AVR is the total average time at rising time and falling time for "Gray To Gray ".
- By RD80S

Table 12. GTG Gray table

Rising time

Gray To Gray
G127

Falling time

Response time is defined as the following figure and shall be measured by switching the input
signal for "Gray(N)"” and "Gray(M)".

SENCR | el
100 P
90
Optical
response
10

Gray(N)' ' Gray(M) Gray(M) ' Gray(N)
N, M = 0(Black)~255(White)

0

[FIG. 10] Response Time
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5. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the LCD surface. For more information see FIG.11 (By PR880)

¢ =180 °, Left

[FIG. 11] Viewing angle

6. Gamma Value is approximately 2.2. For more information see Table 13.

Table 13. Gray Scale Specification

Gray Level Relative Luminance [%] (Typ)
0 0.10
................ 15[]3“
““““““““ | 1w
................ 4?25[]
................ T R B
................ ?g}'?[]
................ 951149
““““““““ 8 5 [ 1
................ 12?2156
................ 143282
................ 1593545
................ 1?5438
................ S .
................ 2 9?633
................ 2 23?448
................ 2 39363
................ ééﬁu"'”"'”"'”"'”"'”"'”"'”"'”"'”"iﬁﬁ"”"'”"'”"'”"'”"'”""
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